CONTEXT AND OBJECTIVE: Bariatric surgery has been an effective alternative treatment for morbid obesity and has resulted in decreased mortality, better control over comorbidities and reduced use of drugs. The objective of this study was to analyze the impact of bariatric surgery on medication drug and nutritional supplement use. DESIGN AND SETTING: Longitudinal study of before-and-after type, on 69 morbidly obese patients in a public hospital in Porto Alegre. METHODS: Through interviews, the presence of comorbidities and use of drugs with and without prescription were evaluated. RESULTS: Among the 69 patients interviewed, 85.5% had comorbidities in the preoperative period, with an average of 2.3 (± 1.5) per patient. The main comorbidities reported were hypertension, diabetes and dyslipidemia. 84.1% of the patients were using prescribed drugs in the preoperative period. The mean drug use per patient was 4.8, which decreased to 4.4 after the procedure. The surgery enabled significant reduction in use of most antidiabetic (84%), antilipemic (77%) and antihypertensive drugs (49.5%). On the other hand, there was a significant increase in use of multivitamins and drugs for disorders of the gastrointestinal tract. The dosages of most of the drugs that continued to be prescribed after surgery were decreased, but not significantly. CONCLUSION: After bariatric surgery, there were increases in the use of vitamins, gastric antisecretory drugs and antianemic drugs. Nevertheless, there was an overall reduction in drug use during this period, caused by suspension of drugs or dose reduction.
INTRODUCTION
Chronic non-communicable diseases are one of the biggest public health issues today. 1 Obesity stands out in this regard and has been officially acknowledged by the World Health Organization (WHO) as a chronic disease. 2 The number of obese individuals has been increasing worldwide and has reached an average of 30% of the adult population in some countries. 3 In Brazil, poor dietary habits have been reflected in the population's health and in increasing prevalence of overweight. More than half of all Brazilians (51%) are now overweight, and 17% of these individuals are obese. 1 Fighting this rapid growth is one of the biggest challenges for world health, given that obesity is frequently associated with a vast array of comorbidities, such as systemic arterial hypertension, type 2 diabetes mellitus, dyslipidemia, obstructive sleep apnea, cardiovascular diseases and some types of cancer. [4] [5] [6] [7] [8] Most patients with high blood pressure are overweight, 9 and hypertension is six times more frequent among obese individuals than among those with normal weight. 10 The alternatives to clinic treatment for reducing weight among patients with morbid obesity are limited, and the longterm outcomes are relatively inefficient. 11 Bariatric surgery seems to be a viable option for treating morbid obesity, since it has been shown to be effective in maintaining the weight loss.
A significant improvement in comorbidities and even their regression may be observed in most patients who undergo this surgical procedure for weight loss. 10 This surgical procedure has been shown to enable control over glucose levels, even leading to remission of diabetes. 12 The quick and sustained improvement in glucose homeostasis that this procedure provides has made it the gold-standard metabolic procedure and treatment for diabetic patients with morbid obesity. 13 Comorbidity reductions are reflected in diminished drug use during the postoperative period, and discontinuation of drug therapy for some diseases, thus resulting in reduced expenditure on drugs and other healthcare services. 10, [14] [15] [16] [17] [18] In addition, bariatric surgery extends survival, decreases occurrences of cardiovascular events and is also associated with greater reduction of mortality due to cardiovascular diseases, myocardial infarction, stroke, diabetes and cancer, in comparison with obese individuals who do not undergo this surgery. 10, 19, 20 The reduction in the risk of myocardial infarction, stroke and adverse cardiovascular events is approximately 50% after this surgery, in comparison with individuals who did not undergo the procedure.
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If, on the one hand, bariatric surgery reduces the need for medication to treat comorbidities; on the other hand, the restrictive and disabsorptive procedures involved pose a higher risk of deficiencies of vitamins and minerals. 21 However, studies assessing drug use and their respective dosages after bariatric surgery are still scarce.
OBJECTIVE
Within this context, this study aimed to assess the impact of bariatric surgery on medication drug use among morbidly obese patients, before and after the procedure, focusing mainly on the number of drugs used, drug classes and posology. well as presenting absence of endocrine causes of obesity.
METHODS

This
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The sample size was estimated to be 52 patients, taking into consideration the reduction in drug use for treating hypertension and cardiovascular disease (HT/CVD) that has been reported in the literature. 25 The reduction in drug use expected after the intervention was 49%. Considering the probability that some patients would be lost from the follow-up, it was decided to increase the sample size by 30%. were willing to participate in the study, had presented stable obesity for at least five years and had had at least two years of previous inefficient clinical treatment, were included in this study.
Patients who did not adhere to preoperative monitoring appointments, had comprehension difficulties (which made them unable to make decisions) or had already undergone another surgical procedure with the aim of losing weight (gastric sleeve) were excluded from the study.
Data were gathered through 40-minute interviews that were conducted with all patients one day before the procedure and again six months after it. A structured questionnaire was used to assess the variables of gender, age, weight, drug use, reasons for undergoing the surgery and comorbidities. To confirm the presence of comorbidities, drug use, weight and height, some data from the patients' records were used.
Information on drug use at the time of the interviews was initially gathered through the open question "What medications do you take?" For each drug, the name, daily dose, indication and whether its use was through self-medication or prescription were registered. To minimize data loss through forgetfulness, the participants were also asked about their drug use by specifying organs or systems (for example: "Do you take any drug for heart disease?").
The proportion of patients using each drug was calculated taking into consideration the total number of patients using the drug at each time: preoperatively, n = 69; postoperatively, n = 64.
To evaluate dose variability, the sum of the doses of each drug divided by the number of patients using this drug at each time was calculated.
The data were double-input into the Epi Data 2.1a. soft- McNemar's chi-square test was applied to compare the numbers of patients using drugs before and after the procedure. Student's t test was applied to analyze the dosages. P values ≤ 0.05 were considered significant.
RESULTS
During the preoperative period, 69 patients who were scheduled to undergo bariatric surgery were monitored. There were no refusals to participate. However, after the procedure, there was a loss of five cases: four patients did not return to the consultations in the hospital and one patient died. The majority of the patients participating in this study were women (91.3%) and married (46.5%). Their mean age was 42.3 (± 10.4); they had a mean of 9 (± 2.3) years of education and had undergone a mean of 4 (± 1.3)
years of preoperative monitoring. Their mean BMI before the operation was 51.07 (± 7.8) kg/m², and after the operation it was 35.9 (± 7.2) kg/m 2 ( Table 1) .
During the preoperative period, 85.5% of the patients presented one to five comorbidities associated with obesity, with a mean of 2.33 (± 1.47) per patient. The patients between 20
and 25 years of age did not present any comorbidities. On the other hand, comorbidities were present in all patients aged over 49 years. Hypertension, diabetes, high cholesterol level, hypothyroidism, arthrosis/arthritis, asthma, depression and circulatory problems were the main issues reported prior to surgery.
After the procedure, significant reductions in hypertension and diabetes were observed. Dyslipidemia, hypothyroidism, arthrosis/arthritis and depression presented reductions, but not significantly ( Table 2 ).
The surgical technique most often used was gastric bypass (91.4%). The subjects mentioned the following as the main reasons for undergoing the surgery: desire to have better health (42.9%), desire for better quality of life (11.1%), desire for weight loss (11.1%), tiredness (6.3%), difficulty in moving around (6.3%), sore legs (4.8%), backache (3.2%) and prejudice (3.2%).
Among the 69 patients interviewed before the surgery, 84.1%
reported using drugs through medical prescription, whereas (Table 3) .
Moreover, reductions in daily dosages were observed for antidiabetic, antilipemic, antidepressant, antithrombotic and most antihypertensive drugs. The differences observed in relation to the dosages were not significant.
DISCUSSION
Our results showed that use of antidiabetic, antihypertensive, painkiller, antilipemic and antidepressant drugs had decreased by the time of the assessment six months after surgery. However, increases in the numbers of drugs used to treat gastrointestinal disorders, anemia and vitamin deficiency were observed.
Among the patients who kept on using drugs after the surgery, reductions in dosages were observed in most of the cases, mainly in relation to antihypertensive drugs (except for hydrochlorothiazide), antidiabetic drugs and antidepressants; however, these reductions were not significant. 
Antidiabetic drugs
The number of patients using antidiabetic drugs decreased by 84% during the postoperative period. Reductions in mean daily dosages of antidiabetic drugs were also observed. Our results are consistent with those of other authors. Maciejewski et al. 26 reported that there was a 50% reduction in the use of antidiabetic drugs within one year after bariatric surgery. Additionally, Potteiger et al. 27 and Narbro et al. 28 reported that there were significant reductions in the numbers and cost of drugs used to treat diabetes relating to obesity, after surgery. Importantly, the features of the population and the follow-up period need to be taken into account in assessing these proportions, because the impact of surgery on antidiabetic drug use may vary according to these factors. 29 The great majority of the patients with type 2 diabetes experience more favorable results from clinical examinations, after undergoing bariatric surgery. The mortality rate associated with diabetes has also been significantly reduced. 10 A more recent study that assessed the long-term effects of bariatric surgery on diabetic patients observed that glucose control and remission from diabetes were possible in 89.2% and 64.7% of the patients, respectively. 30 Similar findings had already been reported previously. 31 Furthermore, reduction of diabetes has been found to occur more frequently among patients who underwent gastric bypass surgery that excluded the duodenum from the nutrient pathway and changed the bowel metabolism, thus reducing insulin resistance faster. 32 Therefore, the significant decrease in antidiabetic drug use observed in our study might be related to the surgical technique used on most subjects (91%).
Recent studies have also suggested that the remission mechanism of this comorbidity in the postoperative period may be categorized into two groups: unconnected with weight loss and connected with it. Although weight loss is an aspect common to all techniques, gastric bypass has shown improvement in diabetes over the short term, regardless of weight loss. 33, 34 The underlying mechanisms for this are still being studied. [35] [36] [37] [38] [39] [40] [41] [42] Metformin, the most widely used antidiabetic drug, is absorbed slowly and incompletely by the gastrointestinal tract, mainly from the small intestine onwards. Studies suggest that this drug reaches saturation of absorption, since its concentration in the plasma does not increase with administration of everhigher dosages. 43 Metformin dosage has to be carefully individualized, based on patients' tolerance and response. Side effects, especially gastrointestinal effects, are observed in approximately 5 to 50% of the patients and seem to be related to dosage. 43 Regarding pharmacokinetics, few studies have focused on antidiabetic drug absorption after bariatric surgery. However, Aron-Wisnevsky 44 observed that metformin bioavailability seems to increase after gastric bypass, thus increasing the risk of toxicity. Therefore, the decrease in dosage observed in our study might be partly related to these findings.
Antihypertensive drugs
A reduction in the number of patients using antihypertensive drugs during the postoperative period was observed (49.5%)
The mean daily dosages became smaller for most drugs, except for hydrochlorothiazide. Increases in dosage may be due to exclusion of other antihypertensive drugs. According to the BAROS system (Bariatric Analysis and Reporting Outcome System), arterial hypertension is resolved after bariatric surgery when patients continue to use diuretics alone. 45, 46 Regarding the reduction in the number of patients who were using antihypertensive drugs, our findings were similar to those reported by other authors. [26] [27] [28] 47, 48 Partial or complete improvement was shown within 12 months after undergoing bariatric surgery, especially among the patients who had undergone gastric bypass, 10, 47 thus reducing the need for antihypertensive drugs. 49, 50 It seems again that our results were somehow related to the technique used for the majority of our patients, i.e. gastric bypass.
Reductions in plasma catecholamines and renin activity brought about by weight loss is associated with decreased sympathetic activity, and is likely to be a determining factor for controlling hypertension. [51] [52] [53] Thus, it can be suggested that these factors may have contributed towards decreased antihypertensive drug use after loss of excessive weight due to the bariatric surgery.
Antilipemic drugs
Approximately 50% of the patients undergoing surgery for weight loss present dyslipidemia, which is a major factor relating to morbidity and mortality rates. 16, 54 Weight loss significantly improves patients' lipid profiles. Reductions in triglycerides, total cholesterol and low-density lipoprotein (LDL) levels, and increases in high-density lipoprotein (HDL) occur. Within less than one year, most patients who previously needed lipid-lowering drugs are able to discontinue their use. 16 Our results confirm the findings from previous studies. 16, 54 A marked decrease in the number of patients using simvastatin was observed. These results suggest that not only was the surgery effective for weight loss, but also it was an efficient alternative for treating dyslipidemia among these severely obese individuals. Improvement in lipid profile is related to the technique used, and disabsorptive techniques cause more significant changes.
However, the mechanisms involved in dyslipidemia reduction following bariatric surgery have not been clarified yet. 10 Regarding the dosage of antilipemic drugs, there are some reports on atorvastatin in the literature, suggesting that its bioavailability increases after the surgical procedure, thus allowing reduction of the dosage. 44 Nevertheless, it is not known whether the same occurs with simvastatin. In our study, for patients who continued using simvastatin after surgery, there was no clinically significant reduction in daily dosage use.
Multivitamins and antianemic drugs
Multivitamin supplementation is recommended during the postoperative period, in order to correct nutritional deficiencies, 55, 56 especially those relating to vitamins B12, A and D, thiamine, folate and minerals such as iron, zinc and calcium. 57, 58 Such deficiencies frequent occur after bariatric surgery and relate to decreased food intake and physiological changes produced by the surgery. 59, 60 Gastric bypass changes how food passes along the gastrointestinal tract and leads to poor nutrient absorption, given that food is exposed to the jejunum earlier than usual, through exclusion of part of the gastric and duodenal surface. 61 The absorbent surface area and solubility, and consequently drug bioavailability, are affected by this technique. 44, 57 Our results support previous findings in that they indicated that there was a significant increase in vitamin use that might be related to the surgical technique (91%), as well as decreased food intake after the surgery. Furthermore, an increase in the use of antianemic drugs during the postoperative period was observed.
Iron deficiency during this period was very evident.
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Gastric antisecretory agents
Unlike our study, in which a significant increase in the use of antisecretory agents was observed, Crémieux 55 and Fontana and Wohlgemuth 62 reported reductions in the use of these drugs for up to three years after the surgery. This decrease might be connected with the reduced occurrence of gastroesophageal reflux over time, which might remain stabilized for up to three years. The difference in the results reported by these authors, 55 in comparison with our study, might be associated with the duration of the postoperative follow-up among the patients and with the standard of service rendered.
Development of stomach ulcers is one of the biggest and most common complications associated with the gastric bypass technique, 63, 64 and it is reported in 1% to 20% of the patients after surgery. 65, 66 Stomach ulcers may develop over the short term, possibly associated with technical problems at the intervention site. 67 They are usually located in the damaged intestinal mucosa, unable to withstand acidity; they may also be located near the anastomosis. 66 Stapling during the surgery, use of anti-inflammatory drugs or presence of
Helicobacter pylori (H. pylori) during the preoperative period may provoke development of late ulcers. Previous reports in the literature suggest that H. pylori damages the mucosal barrier, and that this damage persists into the postoperative period. This induces exacerbation of the ulcer, even if the organism has already been treated. 63, 68, 69 All these factors may have influenced the increased prescription of antisecretory drugs observed in this study.
Antidepressants
There are few studies relating to the effect of bariatric surgery on the use of drugs that act on the central nervous system. One of the reasons for this is the screening that is done on patients before they undergo bariatric surgery, given that the presence of moderate or severe psychosis or dementia is one of the exclusion criteria. 55 Unlike most other studies, ours showed that the use of antidepressants decreased among the patients after the surgical procedure. Use of some classes of antidepressants, especially selective serotonin reuptake inhibitors, has been indicated as an adjunct in treatments for obesity. 43 This factor may be related to the decrease observed in our study.
Lopes 70 and Segal et al. 71 also observed a tendency towards improvement in their patients' psychological functioning.
Nevertheless, it is known that some psychiatric disorders may emerge during this period.
Over the long term, some authors have observed that several psychiatric conditions have been causes of death during the postoperative period, usually through suicide. Depression has been reported to be one of the most frequent late complications (23.4%). [72] [73] [74] [75] van Hout et al. 76 pointed out that the psychiatric effects of bariatric surgery might take from 6 to 24 months to emerge.
It has been suggested that the levels of anxiety and depression probably will not be significantly different six months after surgery, 77 and that improvements in depressive conditions might only be observed 12 months after the surgery. 78 Regarding the daily dosage, decreases were observed in relation to both fluoxetine and citalopram. According to previous reports in the literature, these effects may occur through discontinuation of use of selective serotonin reuptake inhibitors (SSRIs). Therefore, abrupt discontinuation of these drugs should be avoided whenever possible. 43 The small reductions in antidepressant use and daily dosages observed in our study may have been partially related to this, since complete withdrawal of these drugs may have serious effects.
Anti-inflammatory drugs and painkillers
The high frequency of use of anti-inflammatory drugs during the preoperative period may be explained by the fact that obesity contributes towards development of inflammatory diseases in the joints. Moreover, anti-inflammatory drugs are efficient possibly because obesity is a proinflammatory condition.
Inflammatory diseases of the joints are more common in obese people probably precisely due to their overweight condition. Therefore, the need for these drugs decreases through surgery, 80 given that patients have less need for them, for treating pain, fever and inflammation, after they have lost some excess weight. Our results support and reinforce previous findings in the literature regarding the impact of bariatric surgery on the use of some drug classes. 28, 31 One limitation of our study was the small sample size.
However, few studies have assessed dosage reductions among the drugs that continue to be used after bariatric surgery. 81, 82 Consequently, the data presented in this study provide further details of the benefits of this procedure for patients.
Within this context, there is a need for more comprehensive studies with larger sample sizes and longer follow-up, especially in Brazil, where studies correlating weight loss with drug use, with pharmacokinetic assessments before and after bariatric surgery, are still scarce. Moreover, these studies need to address other factors that may have influenced the increase or decrease in use of some drug classes, such as adherence to treatment, side effects, access to drugs and economic factors, among others. With the rampant growth of obesity, implementation of prevention policies is also a relevant approach to be considered within public health management, so as not only to prevent obesity but also to prevent its complications due to associated comorbidities, drug use, side effects, reduced quality of life and even societal prejudice.
CONCLUSION
Based on the data obtained, bariatric surgery was observed to enable decreased need for some of the drug classes used, and also adjustment of the dosages of the drugs that continued to be pre- 
